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(54) IMAGE OUTPUT METHOD AND SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To allow the user in an 
observed environment to simply perceive an image nearly 
coincident with an Image perceived in an optional input 
environment with high accuracy. 

SOLUTION: RGB image data of an image displayed on a 
CRT system (display device A) in a reference 
environment (dark room environment) are converted into 
image data in a CIELAB value by using a characteristic 
value of the CRT system (display device A) (steps 
100-104) to generate a CIELAB image in an observed 
environment (bright room environment) (106). The 
CIELAB image corrected in the observed environment Is 
obtained by using the characteristic value in the 
observed environment (bright room environment) 
(108-112). The Image data depending on the CIELAB 
value are converted into the RGB image data by using the 
characteristic value of the CRT system (display device 
B) and outputted (114-118). Thus, an Image nearly 
coincident with the image perceived as an image in a 
desired color displayed on a screen of the CRT system in 
the dark room environment is displayed on a screen of 



the CRT system in the dark room environment. 
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mm^^<j^^mmm\z^^mmy'-i^ ^^^-r ^m^^ 
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sUfiBsniT^-^^ s: . mmm.mmmm^izm':s^^xtiimm 
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[0012] m:^m s \zmm<D^m\t. m^y^2 \zmm 
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c 0 0 1 4 ] ^^3S 5 izmm<o^m\t. m:^m I T)mm 
Ji^m4 (Disitiit^ im\z^m(ommmii:^mx$>':>x . m 

m^mx$>^ z t^i^mii-r 
coo 1 5] m^m 6 \zmm.o^mu. mmmm^ttit 

^^tDq«'5$©?B^SSi^<DA:^IRi^l:i*5V^T^^$n^- 

mm tm-^-t ^MiSi^ n^mmmmm.oym^oy^ ^ t 
m^s^^m^ ^ <D^mmmx^^^ii:^rztt>\z. W!mmm 
^^'rx:hBi^^(D^mmm\z^^m^'7'-^^miEiy 
xmiTt ^mmm:hmmx$^'D X . m^xiimm\z^\,^ 
X ^n-^ n^mm^^-r x:hm^j^<D^mmm^z ^ 
'^^^-^^ nm.x^m.m.^^'^ xtinm.mmi. t?riais^ 

-5^cJ6co®{fi^$:m:^-rsisg(7)i!#ttii*A^-rsfcfie>o 

A:^^g:t. X-n^ntzm^f- '9 . «trfEA:^m^^ 

^(cs^v^T^ie)^j6fcS2pmi^tc43frt^^fEA:^^e 
%iz%ts,^m^^WL^ik<o^^mLm.\z^^mi^7'-^ 
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$<^^^^itOA:^^i^(C*5ViT^^$n^®^fti:SS- 
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vx^m'f-^^xii^nftmmT'-^ ti^xm:hr 
-5. c<D^v\z^^c^\z^-ox. x:hmm.'cmi^^ ti 
^m^t. ^(Dmi^y"- ^ \zm^ < m.mmmx^'^^ n 
r^mmii\-i^^u-^\zj:'Dxm-m\yX^%'^n^. 

(0 0 171 ttlW.mmy'-^ SI^^2fCt)S«tfc 
ct^J::, A:/3$nfc®«7^-i5^ A :^ t3 *5 T M 

lC5ttUT{@>5r(Cit#1t$r^UTV^^o C <D ti . ^m(D^ 

mh^^m^ts\zMvxm^\z^iS£.^^vx\i^^» z.<d 

(0 0 181 ^ft. MSS2p7^-i5^tt, fi^^acbSE 
iffib:fej;ptc, A:;^S!i^35^^^<^?« ^ ^ <^ 

^\z. Ail ntzmiSkv"- ^ ^ . mMmm.(Dm ^ ^ 
r xi^mmmm^ m^^xm^mmo^^ ^ ^ (Dsem^^^^ 
L.x^^-r^z.tHi^xt^, z.<D \z'm\t. x-hn 
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tismmmmm.m^izm^^^xmmmmmm\z^ 
i^^x^i^^ n^m^^m-r mjE^- ^ ^z^iE-t ^miE^ 
mt. t^mmiEy'-^ ttimmm(D^itm\z^^^^x 
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vxmijr ^mii^^t. ^m^nLm^mi^^m^z^ o 

20 [ 0 0 2 2 ] 
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rzynski. C R T Color imelry. Parti : Theory and Practi 
ce, COLOR research and application Vo 1 . 1 8 (No. 5) . pp. 
299- 3 1 4. 1 993 ^m) > v ^ r V ^ — ( 
T. L U T t e> ) ^fflViT^^r^:^^ (D.L.Post a 
nd C. S. Ca t houn, An evaluation ofmethods for produci 
ng specific colors on CRTs . P r oceed i ngs of the Huma 
n Factors Society 31st Annual Mee t i ng, pp. 1 276- 1 2 8 
40 0,1 987. #sa) Ti^ab-g). C(0m^^iil8$:CRT7'^;^ 
T/K-VXt^A (C R T t D/A^^S*3a^'&t>#fc 
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x^t>rm^\z\t. ^m^\z'D^^x^t^w.^(Dm^mx 
(D^^^^^m^L . ^(Dmrnm^mmmm-r ^ ^ t\z 
i: 0 , ^M(Dm^m\z^'r ^^^mB^^^st) coj; 

[0 0 3 01 Sfc. M^feigfe<C>yaii7.JCci:'5/N-Kzi 

vftm'i^=.mit\zj:^^f^m^'^3'A7ttuT^<D^m: 

mm 2 0 J; o T. ffi^tO^ae 1 0 -^Jxt^, '>7 

>. ^if>^, -rXD — , ^l^Zf "7 y ^7 (UT, CMY 

Ktv^^, ) m^«i2 2ic|g^$n^. ;^^;te. Mfeigfe 

'r«cMY<o^>*©ia^5^^^t)'ti:*^e.Kfiicffl^'r«fi* 

U/::CMY(D^-Cfi^M$:«5^-r^ C i: hX ^ ^ , 
[0 0 3 11 i^nm.] 'A\z. ^M<D^\Z'::>^^x<D^n 

m<Dmm\z'o\^^x^^nr ^ . 

[0 0 3 2] 03Ctt, fi^r^-rm-^^iSfC.fcSCRT© 

X ^ 7sk \^tz» 

[0 0 3 31 nVt^jx-^'JiT^^^n^fett, RfeO 
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u^y'i^^ (Dm 3 0 \tD y A^^mommx ^ ^ 

^^ya-t:7.3 2 (r<:fc^Tr:^D^(^e!^{fe^^3 4{C|g 

^^n^, ;i<D\^mm^ 3 4 c RT \zxfi^ c 

■ R T 1^ <75S^ UtS li^^tlHl K JC*5 tt ^ * [Higft y 

n-fex 3 6 13 J: o m^JSac^)^^ 3 8 iz^^ $ o c 
RTTti^^^t:C^S3 8 (UTsUfc^^J^JO^HBIt^tl, 
10 ^^#:{C;tett-S%>t7'n-feX4 0II<toTMI^$nfem 

ti. RGB^<D^^^^:fyi. O^^^m 4 2 X^yt 

■r^o c n e) ^^'5t^<o%^ti. i^i^ic^^-r ^ c t 

J:^xmm(OJ:o\zn^\zJ:^xm^ (^^yairX4 
4) $nT. fa (fi^) 46i:UT^:t$nSo 

X ^ C ht^^ ^ tlx ^ o ^-dX. 1^^^<Dm^f&<D 

?&Slcit^ u /^^^{i. ^^mp^\zii\^^x—m(D^^ h )i 

<D:^mx ^ — m<o ^fi^^itt ^ :z t tBimx ^ ^ o 

20 [00.3 4] JtiS<^fef?^(^:/D-tX«. 04{C^-rj: 
^tc. m^fiS 3 0 UT®^^#:cD%^^ 
IK 4 2 ^^Jft$n^*"Cco^ia:/n-trx 4 8 

nx^( 4 6 t UTft]j^$n-5^T(o^5£:rn-fc 

;^ 4 4 <h # -5 . 

[0 0 3 5] ^Jft:/D-fe;;;4 8«, I^SWIwttRGBJC 

8H, m^4ir<i:^^^*cc7)%^^|gi<7)gi^^^fe^fcie 

[ 0 0 3 6 ] ^^^n-t:x4 4«> jzmm.m tz 
^^yta^o^m^^-mx $> ^ c h:Bt,zsmmm^mm^m 

s c ^ -c ^ 5 . 

[ 0 0 3 7 1 la 5 :^ ^ — A - K n tr — ^ fg {w *3 ^ 

iivx CMY K(D^n^mmT ^^^mm/\'- \^ zi tr — 
^m^mizvxnmr^. 

[0038] zi > — ^ ^ V > ^ . CMYK 

^^^o:>m^^^mti^ . cn^<Dm^m3iitDy 
sEiz^o^m^y \^^^m'^it^mmxss>^mm^y k 

O^ift^Dizx 3 3-(C J:-^ T, ^^U^3S\z^^^n 
-5. C (DWm^ \^ iZ ^ ^ ^mUliS. 3 S \t. 
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T'o-tiX 3 7 IC J:^T^*lflS^m 3 9 tl^^^n^o r 

ft (SfcttSaSJ^S) J::J:-pT ( M fe^g 7" n -fe x ) , 

[ 0 0 3 9 ] z,<D fs.m.mix^i^m,u^nm.^m.^r 
m^m^^^-t % 'Z^^ii^^Ki . m ^ ^ o \z . cm 

[ 0 0 4 0 ] 1 IIS6<0 J^lg] :*:%e8<Z>^l|| 

[0 0 4 1] ^Dic^-Tck^c ^m^m<oii^m(Dm^^ 

^ti-B#(7)igi^5='— ^ 7 8 \Z^^n^^mi^'t ^fz.^<D c 

T-iisot, ^-f i7 o n > tr — ^7 -e«fi)t $ nxMUt^" 
-i5^7 8^^iE-r^MiE^®7 6i, ^mi^^ nx^^ 

7 6^^UTCRT'>XxA8 0'vA:^$n^. CRT 
'>;^7^A50tt, Bt^^it 7 2 -C^^^flBi: $ nT*5 
0> CRT'>X5^A8 0«5tJIg7 5lCJ;^K5 9!T(^W^ 
7 4 pJ^ t ^ nx ^ , nciS. ^^M^74 

ji, 3tiS7 5 ^fisx.'S c 1 7i < . xmytK^^mmmm. 
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UTfe«t<. C<^^-&C«ff&^mi^7 2C^gL;t^iE 
7 6 e» fcb :^ m-^7:>^. ^^mit 7 4 (Cf3:g urcC 

RT->;^7^A8 ojcA^^n^ct^Jc^iKrntictiri. 

[0 042] ^HAgOJE^ISTtt, Bt^l8«£7 2T^fc« 
m^m^7 4T{'*5tt^CRT>'X7^A5 O&t^CRT 
-> X T-i* 8 0 $ -^^^ ^^"T ^ 86 . 

10 [0043] m7 \z^-r^o \z. m^m^i^m c^ie^ 

^\Z. m^mm^^<^ C R T 7.^ A 5 0 (^itH8 

0) \zmt^^ . ■7-ri57n3>if3.-^5 2tt. cp 

U52A, ROM52B, R A M 5 2 C . ^ i£ T -5 7^ — 

y;us:c/5as;u-^>^fatir^fc*o^^:'j 5 2 d. 

At!d:h^m (I/O) 52E$r#ATi5D. cnettT^ 

-i^^3'7>K(os§*pi^fr$n;^52 F iD^mm-^i 

20 nr^^^o CCDAa:^^©5 2ElC«^S&T^^aS7'o 
f)^t^t3i^ t^\Z. CRT'>^7=-A5 0& t^feiB!l^^ 

mm s 0 A\zm.^-^ nrz^ (feS) $2g!i^-r ^-t >i^i 

UTlBl^-rS. C R T v'Xt^ A 5 0 

[ 0 0 4 4 ] CffiiEO«tBS} CCT. m^mmXCRT 

izm.^^'^rzm^y'-:$^ izjz^mmt. ^(om^^ — '^ 

30 J: o T^^StiStTC RTJC^^$i±fci:^(D®ffe^:«: 

<DmiE\z'o\^^xm.mT ^ . 

[ 0 0 4 5 ] ^r. ±.unm.m^^m. (MiE^g76) 

Y_DispSelf : S2p^J^ ( B|f ^ ) X (DM ^ ±. <r> ^MWm 
X_DispSelf : SJfSSJi^ (Bt^) T- i® ife ± <Z) ft jg i® 
40 Z _DispSel f : S2pm^ ( Bt ^ ) T <^ ® «fe Ji<0 ft ^ K ^ 
Y_DispMaxSel f : mtl^m^X <D C R T z/ 7. T A <D f§L:k 

'mm (B^mm) 

Y_DispMaxInScene : m.mmm. (^^) "C <Z) C R T v X 

Y _Di spMaxInScene= Y _Di spMi nInScene + Y_DispMa 
xSel f 

Y _DispMinInScene : m^^^X CO C R T X y- Ix <D B. 

50 A^mm im^nm) 
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[0 0 46] :k\z. mmtm^-^ toM^^^mrm^^^ 
^skjtr-s, *ii]6g©jgfgTtt, (2) ^^m^^x 

^ o 

[0 0 4 7] 

RL=f(RY) •••(2) 

Z<0 (2) jt<:0 f (RY) «SF|^<Da:^j!S?l@f $ 

rij ti'Xm^itvrzmmRY \znz^r^m^<t^n 

Tzm ^ ^ R L ^ X ^m^X $> 0 . i (0) = 0. f 
(1) = l^UT^J66nTV^^o CCT, RY«, ^ 

[0 0 48] 0ioi::^Tcfc^c> ±ia<Dgg#stT^^ 

^mmtm^-^ t<Dmjt^m^^t. mnt:m& (y) 

Jt>$-dr^i:^(C«£$ft^^:t$n^^'5$ (L*) 

n<o (ytm^&.^<D) m^bm^^^^^mm. im^. ysc 

eneMAX) J® T -5 M [&I tC * « C t » 6 n T ^ , CI 

ELABTJt. ;ic?)^ii*#^u, m^m ^ B ^n&tt>^h 

* 1 0 0 i:U^,toU^m^^^ibX^^^o 

YdisplayMAX, g Pt M 1^ It Y d i sp 1 ayM INT 5b 
-5 <t ^ ?:cx ;^ y u-f U . 

<om^^\t. L dispUyMAX-r * 0 » ll^<Z)M*$«, L 

displayMINT*^ . 
[0 0 4 9] td^Ti^. ^^^n-SPifll-x— :$^tl. 

$ (L*=100) C^it^U. (J5g|gO) 

^^^n-^ mhm^^m^ ^ (l* = o) \zM^^r^z. 
y^^::^^m&o \zy'^ x^u-i fj^tstm^nx^^^m^ 

\zmmx $> ^ . ^^^X . C (Dm^y"— YdispIayM 

Mffi^ft'&n^m'hm^\f^B^<om^ $ "(l * = i o 

0) . YdisplayMIN;5«ftjlfc$nS® 'fe>BtVi||fe<Oigs$ 

(L* = o) \zu ^ ^ms ^m^-r ^ ^ (D^ $> ^ o 

[00 50] fi£oT, 2®5£Ufc#14 (ffiJSSB) ^ti^;^C 



( 7 ) i^Ba^p 1 1 - 7 5 0 7 2 

1 2 

^(ommy si^tmwiB\z^-DXL a <r>m^ :^ xmn-^ n 
^zt\zu^z^^^mti.xi¥f^^n^h(Dx^^ft 
t^. ^mA\z:}Di^xm-(Dm^t^La^^x^mmY 
a • ^mmy a ^^t^r^o 

[Q 0 5 1] ±m<Dji^\zLxmmvftmt. (2)^ 
^m^^x&.T<D^m^^isi>^ ctm^x^ 
[ 0 0 5 2 ] ii^nm} 

10 RY_DispSelf : T © (3) St 6 ^ ^ -5 S 2p ^ T 
R Y_DispMaxInScene : Jg^Tf?? (4) it ^ * -5 C R 
»C *5 tt ^ ffi ^ fS It 

R Y_DispMinInScene : ^T<0 (5) ^t^fo^^^CR 

\z:h\ir ^m^mm 

RL_DispSelf:^T(?D (6) ^7&^e^^^S2p^^T 
20 R L _Disp.MaxInScene : £>«.TO (7) it ^ ^ ^ ^ C R 

T v-x 7^ A (Z)S;*:ffliiE iB^rn^) (D.mmmm im^) 

fC *5 s -5 $ 

R L _DispMinInScene : JJ^TO (8) ^ e> ^ * S C R 

ir ^t ^ 9« -5 $ 

R L ' __DispInScene : j2^T«5 ( 9 ) ^ § 

R-Y * _DispInScene : <D (1 0) xt;&^e>^*'&® 

30 ^±<D&iSimm\zM-r ^mmm^ (w^) jc^sv^t^^ 

RY* _DispSelf:J[i^TcD (1 1) ^i)^ ^i^^^mm± 

<oBMmm\zi^r ^mmmm (m^) ^z^^^x^^r^ 
^^Mmss,\zMj<:^r ^mmmm^z^if^^Mmm 
im^mm n *3 T c R T '>7. T- A 7&> z.(Dmm^^^ 

kc : miE^lkX $> . &.T<0 (12) 

Y • _DispSelf : &LT(0 (13) i!t*^6^*^*8iE$n 

40 X * _DispSel f : i^iT O (14) j!t75^e>^*-5^iE$n 

Z' _DispSelf:U^TCO (15) it;&^'=>^*'5MiE$n 

Cti-^SC) 



.DispMaxSel f 



R Y_DispSel f = Y_DispSe»f/ Y 

R Y Di spMax InScene^ Y D i spMax I nScene/ Y MaxInScene 

R Y DispMinInScene = Y_DispMinInScene/Y MaxInSceire 

RL_DispSelf= f ( R Y _Di spSe 1 f) 

RL Di spMax I nScene= f (RY D i s pMax I nScene) 

RL Di spMinInScene= f (RY D i s pM i n I nScene) 



( 3 ) 

( 4 ) 

( 5 ) 

( 6 ) 

( 7 ) 

( 8 ) 



( < ) 

13 

RL' DispInScene = 

R L_DispSelf * ( R L _Di spMaxInScene - R L _Di spMi nInScene) 



1 1 - 7 5 0 7 2 



+ R L_DispMinInScene 
RY' __DisplnScene =f*' (RL* _DispInScene ) 
R Y ' __DispSel f = 

(RY' __DispInScene - R Y _D i spM i n I nScene) 

/ ( R Y_DispMaxInScene- R Y_DispMinInScene) 
kc=RY' _DispSel f/ R Y_DispSel f 
X' _DispSe!f=k c * X_DispSelf 
Y * _DispSel f = k c * Y_DispSel f 
Z' _DispSelf=kc*Z _Di spSel f 

[ 0 0 5 3 ] ^f^. m.&p^^<omizu&^<omji:^<om& 

tCI&UT, ffiiE^&kcSr^a^^gr^tC^fet^^T. 

kc= {kd*RY' _DispSelf+ (1 
/ R Y_DispSel r 

SL/, kdttOAie»i*-r©^ifiT&o, mjB<r>m^ii^A 

RY* DispInScene = 

(Y_DispSelf4-Y_DispMinInScene) X Y _MaxInScene 
{i-L/, Y_DispSe!f== Y_DispMaxSel f & t/'^ Y _D i spSe 
1 f = 0 ^i-^ {3 R Y ' _DispInScene — S[ U , ^ tl 

[00 56] ^fc. u^oms. ' ^m^^^t , 

i£t|^U:i^fplCCRT'>X7^ixd^Ee$nTV>'5,fca>i 
L__DispIaySel f 



30 



( 9 ) 
(10) 



(11) 
(12) 
(13) 
(14) 
(15) 

(16) ^<D^t\z%^kd\zjz^mjEm'^^'^<r>m'&^ 

- k d ) * R Y_DispSel f } 

. . • (16) 

mm,\z^^^x^^vrzm^<Dms^m&\^'A<o (i ?) ^ 

<D^v\ZtS,^, 

(17) 

[0057] ^ ib\Z. f () tUT. CIELAB^Pa 
- >?.^ > h <h 0? n -5 ir *5 V> T . X A -f X -< > 

^>7^>h?^jife«5K {-rutft* c I E L AB) Tsaifes 

' m^-^m^^^i^y^'risp^x'i^ — 'r^z.iiiz^ 

[ 0 0 5 8 ] L * Sr^s6S^*f«Jffl-r ^ <0 

^ it ^ ffi n .i: . 



= 116* ( Y _Di sp 1 aySe I f / Y _D i sp I ayMaxSe 1 f ) 



-16. 0 
• . • (18) 

DisplaylnScene 

= L _Di sp I aySe I f 

/I 0 0 * ( L __Di spl ayMaxInScene - L _D i sp I ayM i n I nScene ) 



+ L _Di spl ayMinlnScene 
Di splay I nScene 

= ( (L' _DisplayInScene+l 6. 0) / I 1 6. 



0 } 



Y ' __Di splaySel f 

= (Y' _DisplayInScene- Y_DisplayMinInScene ) 

/ ( Y _Di splayMaxInScene - Y _D i sp 1 ayM i n I nSc ene- ) 

* Y __Di splayMaxSel f 
kc=Y* _DisplaySelf / Y _Di sp I ay Se 1 f 



(19) 



(20) 



(21) 
(22) 



( 9 ) 
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L DisplayMaxInScene 

= 116* ( Y_DisplayMaxlnScene 

L DispIayMinlnScene 

= 116* ( Y_Displ ayMinlnScene 

[00 59] 'A\z. ^^mmoBf^oii^m^nmr ^ . * 
-5. mi 1 (DT.^- y ^ I GOTti. mm mm. (mM^mm. lo 

7 2) TCRT>^;^:rA5 0 (^^^iBA) ^m^^it 
> =L-9 s 2 <D }^ =e V \z X ^ y 1 o 2 -^m 

^. cc^^jfe^. 2ti:tti®A7&^gstcaiga^<o!i^sa5i28-i 

09893^, i^®5p8-l 37087^^® lCfa®<© 

(0060) :!k<0 7.^ V ':f \ ^ ^X\X. ±tSX7^'V'7'l 

0 4T3gJSU>tC I ELAB^UCJ^-Siiiife^r — 
2fS5aJ^t;:*3ttSCIELAB®«fe*^^L, 'XQ^TsT-v 

1 0 8 IC^^f^Tlil^^^ (9g^ati^7 4) <Z)i^tt|l, 

■r?^t5"^S2<S^i^ (1I&^^J^7 2) -T?CDCRT'>X5^A 

4) <Z)S:*cjWllE. Sl^giJ^-ca) C R T 5^ 30 

8-ctd:. mmmm,x(r>cRT i^TsT- ^ (nm.xni^ 

m!^5!|JtT<7>CRT>'X5^A8 0(D^/jN|5|l^^;d^e) 
m^SIJt-Ca)CRT>';^5^A8 0OS;*cffliae^5R«6Tt) 

[006 11 ^ifcOXT^^y^l 1 0-C«. ±ia<D^^M^^ 

1 2C:fel^T, ^^^m.XmiE'^tll^Z I ELAB®«fc 
^^S.^^roX'r';/7'll4':?}i. CRTv-X^^ASO 

T^^y^l 1 eiriSV^T, ±IE>^.5^!y:/l 1 4TSfe^5*'fto 

fz.m'^m.^m^^x . n^<r>^^:H'^\z^^ . ciela 

B#ttcJ:^iSi^x-^^RGBiSi^5^-:$'lc|g!^b. 
0^7^=r V \ 1 8tCi>ViTCRTv;^xA5 0lca^$ 

n 3t i® ife t BS -s: u T ^ :^ $ n s '< # ® A :fe 

TCRT'>;^7^A8 0 (a^SSB) tC^^^-tt-SfciO 

6tC*3ViTfft)n^lE^Jd:, 2(s:aigaA75«gJ£Cfctl@S?rCO# 
®^8-109893^> <I#SS¥8-137087^^ 



/ Y _Max I nScene) 



16 

-16, 0 
• (23) 



/ Y_MaxInScene) -16. 0 

• • • (24) 

[ 0 0 6 2 ] z.<r> ^o\z\^x. — ^ >7&*i^T-r -5 

^^5Si^tC:fefrt^CRT'>;^xA8 0<DMSl±C 
\X. irt^^i^fC*5tt^CRTi^XxA5 0<Dl)M5 0A 

^^TCRTl::^^$-lt;t®ilfex-i57lcJ:'5®»i:. ^ 
©©{feT^-iJ'dctoT^^mJ^-CCRTC^^^-lty^t 

[0063] [^2^J£C0J^?g];^(C,^2^M<^J^^ 

$-&;tiBaij^5^-^lcJ;'5m«fe<h. ^ <hn'^^ - ^ \z ^-o 
TM?^j:'5M^gtiS"CCRTtC^^$1i-fct^<Z)i®lfei:75«^ 

(ofttb. m-m^\z^:im-n^^HLxmm:^tim^^ 

[0064] m 1 2 \z^r ^ o iz. ^mmo:>j&m(Dmm 
ihfjt^m? 0 {t. ±m^m<Df&mtm^^z. crtv-;^ 

^A5 0<h. C R r T.'r A S 0 t . miEmm 7 6 t ^ 

^ /vxmfS.-^ nx ^ . ^mm(r>mmxu. crt5>x 

7^A5 0«, 7tl®7 7 lCcfc^f®^T<7)B-«^^^7 4A-C 
^3^^ggi:$tlT*50, CRTv'XxA8 0tt3tiS7 5 

\zj:^mmr(DB^^mm7 4xm^'^^^^nx\^^^. 
fjiii. ^^^j^7 4«, ^m^m z. tu < . xm^ 

mm? 4 A\z^m\^xh^< . c<owi^^z\tmMm^7 

4 A\zWimi'rzmiE^Wi7 Q-^^^oi^fim^^^. mmm 

J^74ICift©U/iCRTv;^5^A8 0 ^ZX:h^tl^^o 

\zmmrtmj:\^^. ^ft. MiE^®7 6«, mMmm.7 

4 :BLzsm^mm7 4 A<Dm:^\z\zmmi^x%j:\^'^, 
[0 0 6 5] 'A\z. ^nmommoyr^m^nmr ^ o * 

^ o S130!);^X'yyi2 0Ttt. W ^la^ 7 4 A C 

rtvxt^aso imiTfkmmA) ^^^^itrzmi^<DR 

5 2 <D p< ^ U »ciai& U TX 7^ y :/ 1 0 2 RGB 

-DtzK^. ^ibl^l&Vft^-^ ^t^h^f^-:>tz^ \yXrfi:>n 
7.7^y7'l02Tt*, CRT->X7^A50 (^^S 
©A) (Z5:tf>-7^(Di|f'teM«:S£i?»^BStf5. ^€0X5^ ^y^l 
0 4C*5ViT. ±faX7"y>^lO2Tffi!!*^Ittofc4$'lii0a 



17 



C0066] ;^C<Z)X^'y:/122T«. M^§I^74A 
T vX^A 5 0 (S^l^S) ^ ^^^^74 

XxA5 0<OS/J^jWS«:^*^*- ^A<r> 7.7^ y I 2 4 

^m^^ 7 4 A<Dj^»* + r >-feJl'^S^fT-pT. XX 10 
'V y 1 0 6 it tr . 

[0067] tJi^. X7^-y:/106U^T<Z)jiaStiJb£i: 
[0 0 6 8] :i<D^O\Zl'X. ^)^-^>*^^'r'^^ 

tt. IB^IRJft 7 4 A{C:fett* C R T -VXt-A 5 0 OM® 
5 0AJ::H^3^^n/tmg<O€.<?5ia#i:UT^:E^n^ 

[ 0 0 6 9 ] if^ 3mm(r>i&m] -a^z. msmm(Di&m 

^^mr^. CRT'>X^A5 0{-# 

m^(Dfttb. n-u^\z\tm-nn^i^i^i^mrji^m^ 
[0 0 7 0] m I 4 {z^-t J:^ V \z. :^mi&oBm<om^ 

B\i:mm7 0\t. Ts^^^S 2 CRTz^T.T'AS 0 30 

tb. ^n7 7 \z^^mmT(^m^mm.7 4Axm^'^i& 

ttnx^O. C RT i^XT^A 8 0 7 5 J;eBg 

mT<Dm^miM.7 4xm:^'^^t^nx\^^^. w 
^n^\t. tftm^m^^ ^ i^fs.< . x^^^z^^mmm 
^Ttxtv^o ^fc. miEmm7 6\t. mkmm,7 4 a\z 
wtmvx^^< . z(r>m^\z\tm'^mm7 4 A\z^m\^ 
rzmiEmm7 6i!3^^(D\^iimm}^^ mm,mm.7 4 \zWLm 

lx^CRT->X7^A8 0 \ZXiT^n^^O \Z^m.m\t 40 

jm.^. s/i. iijEi^ia7 6tt. w^a^ 7 4 ROfe^^^ 
^7 4A(;)M:^t:HwaS:iaUTt><fc<'^. 

[0 0 7 1] :^^m(Dmm.o)i^m^m.^'^ ^ " * 

Sg7 6l::*5<^^T» 0 1 5«)j2is;!/-^>*^^fi'^n 
ai5CDXT-^;;yi30T«, X^^^82T-l^i® 

xiir ^ tPk\z^ ^ uu y M D.- ^ 5 2<;D^^uicfa 

1i:LTXx*yri32-vi^tJ. XX7:/13 2-CH, X 
^ :^ 8 2 ODi^lS «fi$r ^^Sf-St 0 , (7) X x y 7^ 1 0 4 C 50 



(10) i|#g|5[tll-75072 
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iSt^T. ±fax X y 1 3 2 -C^^^-:) ^'ti^ttM 
T, ^^©^^:^&{::<t 0 . x+ r ::^■c^^5to T# e> 
nfcRGBiii»x-^^C I ELAB|ttC<fceiS»x- 

iS^tc^^-rSo X X y 1 0 4 (Z>^^5as«. x x 
100. io2Cct^5&s^iBS(^^'c*^. iinji, X 

+ Y^T^^-^o (Ut^^^) ^C? 

jafifcCH&ffi^-r'S t^^en^fca&T*^. ts>^. xx 

[0 0 7 2] Z(D X^\Z\^X. :$:;U-^>*«^^T-rS 

^^ISli^t:::^ ^ C R T vX X A 8 0 ®iii®±t:: 
\%. x^^:^"CSfc^^^J^®^*il^'^^^^^^^®*^ 

~-^\Z^^Xm^^m.7 4XCRT\zn^^'^ftil^(0 

m^ti^^'<v-^\zii-^xv&-'^\^x^%-^n^. 

[0 0 7 3] [^4^J5£<OJ^<^]>^l^^^4^J£C)J^Sg 

bfc:/u>hJw, c R T'>xxA 5 0 c^^$nfc®{fe: 

-rsstf-:/ h^<D^mmmi^vx^mm':fo>i5^^m\z 
<DmiSL(Dtii6 . m-'m6^\z\t.^-n^^i^iynmrj:nm 
m^zvxn^r^f)^^ :^^m\tcn\zreiti'&n^h(ox 

\tU< . ^ > ^ >? oc h ^ /N' v'V V X >y b ^ ^ U > 

[0074] ai6ic^r«fc-5ic. :^mM<oji^m^<r>mm 
tH:^sfa70fi, zt^i^—^^ ^zx'z^xy''^^ >m^nm 
• Wi3fm<Dm¥^^-^ 7 8 \z^^m^^^^t ^rzib(D 

CRTvXr-ASO^, ^•a)iaifex-^7 8lCi^iii«fe 
^^mr^tLfix^':^'^ >h6 2$rm:^-r*:^v-:/'J> 
5^60t, ^ azi > iL-^xmfi^^nxm^y'- 

5^ 7 8 ^MnEi-^MiE^ll 7 6 e> fit $ n T 

®^7'-i5^7 8tiCRT'>XxA5 0'^^A:'3$nS 
iz^\Z. *SjESe7 6S^UT:/J^-:/U>5^6 0'^A 
:^$n^« C R T '>X T- A 5 0 ti. ^^^^74AT^ 
^.-^mt^nX^O . ;fj^-7^U>3'60«yU>h6 

2 =&m^T ^ 7 s \zx^mmT<Dm^n^7 4 

tti< ^ X^^\Z<k^m^^i^X^ ^fz. ^lE^ 

■®7 6H. ^^^^7 4A(ClS:SUTt)<±:<> Cl<?:>^'& 
l-ti^^^i^7 4 AlCiagUfcfifiiE^® 7 6;5^e>om:^ 
m^**. e«^SBJiS7 4{C^®L'itCRTvXT-A8 0C 

it. ^^^^7 4SC/^^^J^7 4A<^l^:^Ctrs3:SU 
T <t . 

[00 7 5] ®17tC^-ri:^»3. ^^^J^i^S (^filE 
|g|®76) tt» — 7^iJ>:$'60€:iXuASt^i-» -t 



»9 

mmm(D^mtm^\z'^'< ^ a n > zL-:$^ 5 zsLn-f 
> h 6 2 $:ai:^-r^o 

CO 0 7 6] ^mim.<Dmm(o^m^m.^'t 

SIS? 6»C*3ViT. @1 8 >;5^llfT3 tl 

ATCRT'>Xt-A5 0'\^^$-&fciS«£a)RGBil<fe 

O^tfe:^felCct0> RGB®«5=-^S:CIELAB^ii[ 
fC<t^lI<|l7'-i$'{C^Jftrs (;^7^^:/yi0 2, 10 

4 ) . 

[0 0 7 7] :^\Z. P^^^J^7 4A<7)4^teiii[^S^^5^^D 

W^mi^ 7 4 AcDi^® -V >-fe;u^^ u fc^i;: (Xt- 

V ^ 1 2 2 . 124) , CIELAB^iSJCct^lii^fe^- 
r^*^^S«|S|3i^H43tt^C I ELABSIfe^^^-rS 

( X 5^ ^ 1 0 6 ) . 

[00 78] ;^tc, X5^!y:/140tc:*5(.iT:^r7-7''J 
^^^eorocOil^ttll^St^St-pX* T.'r 1 A 2 

J^^flD^ife:^r&»c<i: 0 . 'J > ^ 6 0 »c^/t^ 

-rSJ:^tC;?77-:/'J>i5'6 0c^^^-CMlE$n^c. C 

I ELABfillCtSlilfeT'— ^^CMYKi®^x-i5'lC 
^IftU, ^«)X5^>yyi44(C:teV^TCRT'>X7"iU5 

0 ^cis^^n}tlil^^•^:li^& — auTfli^sn-syj > h 6 

2dM#e>n^J:3(3:^^-7'U>^60;&^^yu>h^ 
±faX5^^y:/l 42lC*5^^Tff*:)n^^lfttt, :*:tB«A 

i^u\z\^}^m<Dmm^ s - 1 0 9 s 9 3^, 4#si^8.. - 

1 3 7 0 8 7^^^icfaife(0^ift^;Bi/^-5ct;;)^if^u 

[0 0 7 9] Z1(7)J:^CUT, 2!c;i/-^>;dtJ(^T-r'5 

;^^~^'J>^60 75^^m:^^nfcy^U>h62ir 
tt, I33^§li^7 4A{C*ifrt'5CRTvX7^A 5 0<7)M® 

5 0A±C^^$nfcmii©fe<^1®«fEi:L/T^lfc$ns 

T. B^^^Jt 7 4 ATC R T H^^^i^fcMffeT'-:^' ^' 
0;&^e»m^$nfcyj > h e 2©®l*i:;&^:4-'^U-:5'JC 

[0 0 8 0] ^x}i^mvtz^o\z. Jc^^^mo:>mm\z 
m,^ti\t^^^'^^m^\zn\^xm.i. . mts^^^mw^^y 
^. mf:>'^. '^^.m^<Dmmf^*^^miE'r ^ z t.\z^ 



11 ) 1 1 - 7 5 0 7 2 

20 

[ 0 0 8 1 ] 

{^m(D^^] &<^LWim\^rz^^ \zi^^m\z^n{t. x 
f}mm.\z^\^^x^'^^ti^mm^mitx:hm:^rk(o^'^ 
mim\z^^m^^- ^ ^ . x:hmm.^m.r xf)nm,'^n 
\zm':5^^xm^^<Dmmmm.\z:^\^ ^m^^^^o^'^ 
m.m\z^^mm7'-^ -^^^\.. ^<Dmm^-9 ^ . n 
mnm.\z^\^^x%%^n^mmt:^tmjE'f-^\zmiE 
UT, wi^nm,\z^n ^m^^- --^m^r ^ <ox . x 
fimm.x ^'^■^ ti^m^t . ^ (Dm^v"'- ^ \zm^ < ^ 
10 mnm,x^n'^ntzm^t^^^\^-'5^\zn-^vx^ 

[mil HMCO^^ C R T \Z^^^ ii: ^ O — f&mU 

mm(Dmri^7riT:/u y ^ mx$>^. 

CS2] A- H 3 e-^(ST^ic<z)feap<o A- K n tr- 
^ f^jjZ-r ^ t ^ (D mm(Dmti^^'r o y ^ mx ^ o 

[^3] ^ ^ m-t m n m \z <i: ^ c R r (D m.^ ti^ ^ ^ 

T * S . 

20 C^4] S 3 CO 7" n -t X y n X «h ^ ^ 7" n -fe 

ir X ^& ^ r «l :^ 0 -e *> ^ • 

Cgl6] ^® J^^<Dfeit^^?il b C M Y KfiS^rj^je-r * 

[07] mmmmmm<Disi^xsimj$.^^ri&mx3b^. 

[08] V< ^ n 3 > tr:r-i$'<^>«E^fltfi)tSr^-rj»0T' 

[09] ^ 1 ^M(^?^.^a)i®^ai:^is®<^miB&i?ifiK^^ 

30 -TT/n-z^/ST*^. 

[01 0] mm^m^-^ i:<D^jBm^.^ttmr^rztb(D 
m.mmx ^ ^ . 

[0.1 1] I mm<Dmm\zi!}^^^^m^7'-i5^mi7<Dm 
momn^^Ty ci — ^^ — hx$>^o 
[01 2] m 2 mm(omm<omm\ii:hi&m<DWimm^^ 

[013] m 2 mm(omm\zt)^^^^miiSLy'-^ 

[014] 3m.m.<omm<Dm^miimm<ommmfS.^ 

40 ^T:^ci^v^0"Cfe^. 

[01 5] m zmm(Dif^m\zij^f)^^M»f'-^ii\-:h<^m 
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